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d'oxyde obtenue en 1 mn depend uniquement de la difference de potentiel appliquée : l'épaisseur de la couche d'alumine (en Å) est égale à 12,5 X volts (Voltage). Le results are presented in figure 6 . 6 , the absolute phase change at the boundary air-dielectric film, and 6, the absolute phase change at the boundary dielectric film-metal surface. While 61 has a constant value of 9-or 180°, °2 depends upon the optical constants of the metal n, l~ and the refractive index n1 of the dielectric and is defined by 6, can be determined directly from equation (1) where it is the only unknown quantity and can be calculated from equation (2) using the optical constants of aluminum, which were reported in a recent paper [4] . Figure 8 shows the 6- After heat treatment to about 7000 C, the structure of the silicon film is completely changed. The film shows sharp, intensive, silicon diffraction rings and a very weak silicon dioxide pattern. The film is, therefore, only oxidized to a very slight degree by one hour heating in air to 7°00 C, although silicon dioxide could be formed on both sides of the unsupported silicon film. The oxide film formed on silicon under this. condition must therefore be thinner than 100 A. An unsupported silicon layer 350 A thick must be exposed to air at 8ooo C for one hour to be completely oxidized to silicon dioxide.
Germanium. -Germanium, when condensed by high vacuum evaporation, behaves silimar to the related silicon. It forms crystalline films only on heated bases [5] .
Germanium, because of its much lower melting point, begins to f orm crystalline films at a temperature between 35o and 400° C, whereas silicon requires more than 6ooo C. Germanium films crystallize in diamond structure, and, like silicon films, show the forbidden 222 reflection.
Evaporated germanium films are characterized by high index of refraction (in the order of 4) and high infrared transmission.
Because of its excellent physical properties, the use of silicon dioxide was considered for protective films for front-surface mirrors. Silicon dioxide can be evaporated directly onto a reflector surface, but the evaporation is difficult and the resulting films have doubtful protective qualities because of loose structure and inadequate adhesion to the mirror material.
To obtain hard, adherent films of silicon dioxide, another method was investigated. Silicon was -evaporated onto the aluminum surface and oxidized to silicon dioxide by anodizing in an ammonium tartrate bath prepared in the same manner as described above for oxidizing aluminum. This process produces hard, adherent amorphous silicon dioxide films with good mechanical and chemical properties. However, the evaporation of silicon is difficult and the anodizing process can only be carried out with aluminum as the mirror material.
A lower oxide of silicon, silicon monoxide, has been found to evaporate easily and to produce hards adherent protective films for front-surface mirrors [6] . Results of investigations made on this compound were first published in 1 go;~ by Potter [7] . More recent investigations have been made by Biltz and Ehrlich [8] , and Zintl [9] . The processes which produce silicon monoxide at relatively low tempe- Al2O3.2SiO2+2Si -+ A2O3+1SiO
For producing quantities of silicon monoxide in the laboratory, reaction (2a) Figure 12 compares the ultraviolet transmission of these films after exposure to air at 4ooo C for various times. It is to be noted that in both instances much stronger oxidation occurs in the slow than in the fast evaporated film. The much looser structure of the slow evaporated films allows higher oxidation rates.
The reflectivity in the wavelength region from to of aluminum mirrors, protected with a slowly and a rapidly evaporated silicon monoxide film of various thicknesses, is shown in figure 13 . The visual reflectivity of aluminum mirrors protected with an optimum thickness (about i 5oo A) of slowly evaporated SiO is about 89 per 100, or only 27. one percent lower than that of the unprotected aluminum surface. In the infrared from 2 to these layers do not show any appreciable absorption. 
